Effect of local inhibition of gamma-aminobutyric acid uptake in the dorsomedial hypothalamus on extracellular levels of gamma-aminobutyric acid and on stress-induced tachycardia: a study using microdialysis.
Previous studies involving local microinjection of drugs that interfere with gamma-aminobutyric acid (GABA)A receptor-mediated synaptic inhibition have led to the suggestion that endogenous GABA suppresses the activity of a sympatho-excitatory mechanism in the dorsomedial hypothalamus in rats. In this study, microdialysis was used to assess and to alter pharmacologically extracellular-levels of GABA within this region while simultaneously monitoring heart rate and blood pressure. In anesthetized rats, local microdialysis for 15 min with 2.5, 10 and 40 mM nipecotic acid, an inhibitor of GABA uptake, caused concentration-related increases in GABA and taurine in the extracellular space, but no significant change in heart rate or arterial pressure. Similar perfusion with 37.5, 75 and 150 mM KCl caused concentration-related increases in GABA as well as aspartate, glutamate, taurine, glycine and alanine. Only modest, variable increases in heart rate and no effect on arterial pressure were observed during the perfusions with high potassium. In conscious rats, unilateral microdialysis of the dorsomedial hypothalamus with 0.5 mM nipecotic acid for 2 to 2.5 hr before stress coupled with contralateral microinjection of muscimol (88 pmol/250 nl) 5 min before stress significantly reduced air stress-induced tachycardia; this reduction in tachycardia was associated with markedly elevated levels of GABA in dialysates collected from the dorsomedial hypothalamus. Neither treatment alone significantly influenced stress-induced increases in heart rate, although perfusion with nipecotic acid alone evoked similar elevations in extracellular GABA. These results suggest that extracellular levels of endogenous GABA in the dorsomedial hypothalamus may regulate the cardiovascular response to stress.